Abstract: The number of spanning clusters in four to eight dimensions does not fully follow the expected size dependence for random percolation.
Researchers were interested already long ago in percolation theory above the upper critical dimension of six [1] , and I followed [2] . At the percolation threshold [3] , there is a theoretical consensus that the number N of spanning clusters stays finite with increasing lattice size below d = 6 dimensions, and increases with some power of the lattize size above six dimensions, for hypercubic lattices of L d sites [4] . Andronico et al. [5] , however, have worrying data in five dimensions showing an increase of N with increasing L. Thus we now check this question.
One Fortran program, available from stauffer@thp.uni-koeln.de, checks if a cluster spans from top to bottom and uses free boundary conditions in this and one other direction, while helical boundary conditions are used in the remaining d − 2 directions. The spanning properties are known to depend on boundary conditions and thus no quantitative agreement with [5] is expected. In three dimensions the average N is about 0.4 for L = 7 to 101, roughly independent of L as predicted; that means there is often no spanning cluster. Of course, one can always say that the simulated lattice sizes were too small, but nevertheless the discrepancies are worrying. 
